I. INTRODUCTION and intelligent decision-making capabilities [3] . iDSS is a DSS that integrates knowledge from experts. It is actually ender evaluation for tendering process is crucial and enhance the capabilities of decision support by supplying tool 1 critical because the tender selection is not only benefits that directly support DMs and enhancing various both client and contractor, but also affecting their computerized DSS [4] .
reputations inthe future. In currentpractice, tender evaluation World Wide Web (WWW) which offers universal is performed by human or decision makers (DMs). We are information availability and user-friendliness become the best using tender process standard from Jabatan Kerja Raya platform for the delivery of iDSS. This Intelligent Web-based Malaysia (JKRM) as guidance since this standard is widely DSS for Tender Evaluation (iWDSS-Tender) enables users to used by organizations in the country.
access the system from different locations and perform However, there are few constraints of the DMs and the decision-making in just a few clicks. current practice that can affect the accuracy and transparency
The intelligence element is added in the DSS because of the decisions. There is a limited capacity of human brain intelligent systems have the capabilities of perception, such as impossible to carry out pairwise comparisons of many reasoning, learning and making decisions from incomplete alternatives. It is also consumes a lot of energy which is too information [3] . DSS is expected to assist DMs to select much for the human brain. Practically, it is impossible for among available alternatives, while intelligent is seen as an anybody to remember the result of every pairwise comparison element that helps the system to make more accurate made. DMs might make mistakes or misjudge alternatives in decisions. making decisions. Besides, some other issues such as
The study aims to achieve the following objectives:
corruption and resource misuses can possibly happen. As a i) to design and develop a framework for an iDSS, solution, the development of a computerized system to assist ii) to develop an efficient Web-based iDSS for tender the tender evaluation process is a brilliant idea.
evaluation system, This paper introduces Intelligent Web-based Decision iii) to test and analyze by demonstrating the applicability of Support System (DSS) as a perfect solution for tender the approach using a real world scenario. evaluation process. DSSs are computer program that aids This paper is divided into eight sections. Section I discussed the Introduction. Section II briefs the current electronic tendering process systems. Section III states the purposes of the research. Section IV explains the approach of the research.
On the other hand, Fuzzy Set Theory (FST) was introduced Two major phases in tender evaluation process are explained to deal with the uncertainty due to imprecision and vagueness. in Section V. Section VI describes the research framework of A major contribution of FST is its capability of representing the research. Then followed by the expected result in Section vague data. The theory also allows mathematical operators VII and conclusions in Section VIII.
and programming apply to the fuzzy domain [ 1].
In this tender evaluation case, FST can help DMs to II. LITERATURE REVIEW overcome the uncertainties in providing deterministic preferences for the criterion. In fuzzy set terminology, the A. Current electronic tendering applications ratio supplied by the DMs is a fuzzy set number described by There are a few electronic applications available such as e-a membership function. The membership function describes Perolehan, TenderDirect and TenderSysteMTM. e-Perolehan is the degree with which elements in the judgment interval an electronic procurement application system developed by belong to the preference set [12] .
Malaysian Government to help procurement activities and to
Tender evaluation requires few criteria to be considered increase the quality of services provided by the government before any decision is made; therefore we propose [5] . e-Perolehan has a tender module that enables suppliers or multicriteria decision analysis methods. contractors to send quotations, download tender document and C. Multicriteria Decision Analysis Methods (MCDM) upload tender offer.
TenderDirect is a system which is using a one-stop centre In tender evaluation phase for tendering process, few approach [6] . This system will collect and gather all tenders criteria such as professional and technical staff, experiences information in Tender Collection Centre. TenderDirect reputation records, current projects in hand, lodging involves downloading, payment and printing tender ownership, financial background, credit facilities and current documents. It serves contractors as a notice board system that projects remain or in progress. We need to rank the criteria will send alert messages via email, fax, telephone or pager. based on their priority before we calculate points for each These alert messages contain latest tenders' updates which tender. they need to check the website for further details.
Although it is a DSS for managerial support, we would like for the criteria [13] . of making intelligent machines" [8] .
Artificial Neural Network (ANN) [9] is a massive parallel ii) MAUT (multi attribute utility theory) distributed processor that has a natural propensity for storing This is an extension to MAVT, more rigorous experiential knowledge and making it available for use. It methodology for how to incorporate risk preferences resembles the brain in two respects. The first is knowledge and uncertainty into multicriteria decision support acquired by the network through a learning process and the methods [14] . second is inter-neuron connection strengths known as synaptic weights are used to store the knowledge. Few advantages of iii) AHP (analytical hierarchy process) neural networks are:
Similar to MAVT which use pair-wise comparisons a) the ease of optimization, resulting in cost-effective and which is used both to compare the alternatives with flexible non-linear modeling of large data sets, respect to the various criteria and to estimate criteria b)accuracy for predictive inference, with potential to support weights [15] . Analytic Network Process (ANP) is an decision making, extension of AHP which allows analysis of complex c) and the models can make knowledge dissemination easier systems. Saaty suggested the use of AHP to solve the by providing explanation, for instance, using rule extraction problem of independence alternatives of criteria, and or sensitivity analysis [10] .
the use of ANP to solve the problem of dependence among alternatives or criteria. Whereas AHP represents a framework with a uni-directional The research starts with a complete study on the research i)
IV. RESEARCH APPROACH
Goal Programming problem of the current practices for tender evaluation process. Is a try to determine the alternatives that in some We refer guidelines and standards of tender conventional sense are the closest to achieve a determined goal or work flow from JKRM to get better understanding of the aspiration level and often used as a first phase of a process. In this phase we define iWDSS-Tender as the best multicriteria process where there are many solution and we do the further study on other underlying alternatives [16] . disciplines such as artificial intelligence, Web-based and DSS. There are no exact tender evaluation system has been developed to assist DMs in decision-making as we planned to achieved in this research. As stated in previous section, we introduce iWDSS-Tender as a perfect solution with a wide range of abilities of intelligent systems, Web-based and DSS. iWDSS-Tender is going to be a big help for the DMs to assist them in decision-making process during the tender evaluation phase. \h/ points and Tender B gets 4 points. In this phase we will implement the AI element of MCDM analysis. AI elements help to do the comparison among a number of criterions. kubrfi
We expect a list of successful tenders with their overall litdfrteneteauto points. The total points will be compared to the Minimum Evaluation Marks (MEM) which is also decided by the DMs.
E
Those tenders that failed to reach the MEM are considered failed. Those success tenders are listed down based on the number of alternatives that the DMs have selected. The DMs will use this list to help them decide which best tender to be _l appointed. fuzzy systems with the learning and connectionist structure of neural networks [18] . With Neuro-Fuzzy MCDM, DMs do not ii) Database(s) need to input their perception-based preferences. The system All tender information provided by users will be stored in itself will do from the basic analysis until the evaluation the DB. This information might be retrieved by KB 
